Introduction
Forecasting of the loan growth in the economy is a demanding exercise as the lending growth depends not only on market participants' interactions but also on regulations imposed on the market by financial authorities or specific individual banks' policy. In such circumstances, modelling credit growth which is based only on typical market factors such as price, income, investment prospects, cost of substitution etc. is not enough. Qualitative data from banks describing the supply side of loan growth would significantly improve forecasts, therefore the best solution seems to be gathering and application of bank survey information. This paper presents a model which is aimed at short-term forecasting of commercial banks' lending growth in Poland at bank-level with the use of survey data from
Senior Loan Officer Opinion Survey (SLOS).
The first part briefly sums up the recent literature on the use of SLOS data with particular emphasis on loan growth forecasting. The second shortly describes the survey which, in general, does not differ much from similar surveys in other countries. The third part presents the outline of the model and econometric methodology and the fourth sums up the results of estimation, backtesting and forecasting performance. The paper ends up with conclusions.
Literature
There is a broad literature on investigating credit growth with the use of Senior Loan Officer Opinion Survey. The majority of research uses aggregated data. For example, several papers use aggregated responses given by banks in SLOS to analyze the effect of supply of credit on economic fluctuations. Such data from national bank lending surveys are included in the research by Lown et al. (2000) , Lown and Morgan (2006) and Ciccarelli et al. (2010) .
Recently, the euro area data, with Bank Lending Survey (BLS), contribute to the literature. Ciccarelli et al. (2010) fed them into the VAR model in order to investigate the effectiveness of the credit channel of monetary transmission and to explore credit fluctuations during the recent crisis in the US and in the euro area. Hempell and Sørensen (2010) used these data to disentangle loan supply and demand effects. Bondt et al. (2010) examined empirically the information content of the euro area Bank Lending Survey for aggregate credit and output growth. The responses of the lending survey, especially those related to loans to enterprises, were a significant leading indicator for euro area bank credit and real GDP growth.
Only a handful of papers have taken advantage of bank-level data, as they are confidential with limited access. By applying a cross-country panel-econometric approach to such data Hempell and Sørensen (2010) have provided evidence that factors related to banks' balance sheet positions have a significant influence on the growth of loans to firms and households in the euro area. Blaes (2011 ), Del Giovane et al. (2011 , Ferrari et al. (2013) and Bassett et al. (2014) used bank-level credit data combined with individual responses to the lending survey to investigate credit growth in Germany, Italy, Belgium and the United States.
However, all recent studies implicitly or explicitly agree that the information content in lending survey for loan growth predictions is unique. This paper contributes to research analyzing banks' lending survey data. It presents one of the first attempts to build a more complex systemic tool to forecast banklevel credit growth using SLOS data. It is for the first time that such an exercise is taken for Poland, as previous research on lending growth in Poland did not include SLOS bank-level data (see, for example, Łyziak et al. 2014 Łyziak et al. , Wdowiński 2011 .
Senior Loan Officer Opinion Survey
The main goal of Senior Loan Opinion Survey (SLOS) is the surveillance of tendencies in the credit market, in particular with respect to loan availability and bank lending policy. It allows to identify the direction and scale of changes in lending policy from the perspective of financial stability. As it includes questions about future trends it can be helpful in forecasting the value of credit in the economy.
Senior Officer Loan Opinion Survey is regularly carried out by Narodowy Bank Polski since 2003 Q4. It is directed at CEOs/executives chairing credit committees at commercial banks and the content is similar to analogous ECB and Fed surveys.
Aggregate results are presented in the form of diffusion indices (net percent of answers) published on NBP website. 1 Depending on supervisory needs, the survey contains additional "descriptive" questions. Usually such national surveys cover a large part of loan portfolio of the banking system. The Polish survey covers 26-30 2 commercial and cooperative banks responsible for more than 80% of existing credit portfolio. It covers three market segments: corporate loans (distinction between SMEs and large enterprises with regard to lending standards), housing loans and consumer loans. The survey includes questions on changes in lending standards (minimum standards of creditworthiness set by banks that a prospective borrower must meet in order to obtain a credit) and on loan terms (features of loan contracts which are subject to negotiation between bank and borrower, such as price, amount and maturity of the loan).
Questions refer to the previous three months or address the expected situation in the following three months. The first group of questions is especially important for ex ante projection of lending growth. Table 1 presents a sample question from the survey.
As the questions in the survey concern changes in the particular bank's policy in a relatively short period of time (from quarter to quarter), it is the obvious that the majority of answers in the sample indicated lack of change (between 50 and 80% depending on the question asked) -see Figure 3 . The largest percent of notapplicable answers (coded as 6) was recorded in the case of housing loans, as some banks had not been extending housing loans at all. The most rare answer option among banks was "eased considerably", which means that banks were reluctant to ease drastically their policy from quarter to quarter.
The above-mentioned inertia of loan policy is distinctive when analyzing Markov transition matrices of responses from the survey. For each question concerning loan policy (excluding the "not applicable" state), the highest probability is associated with state 3 ("remained basically unchanged") -see Table 2 .
Outline of the model

Bird's eye view
The loan portfolio of the banking sector was divided into two parts (see Figure 1 ): surveyed and non-surveyed banks. The first part which stands for over 80% of the portfolio was modelled using stochastic equations with the data from the survey.
The loan growth of the second part was forecasted with the assumption of the same rate of growth as in the modelled part. This assumption for the changes in loan value is a good proxy as seen in Figure 2 .
Credit growth in specific lending segments: corporate, consumer and housing, 3 was purposefully expressed with the use of macroeconomic data and survey data excluding microeconomic (banking) data. This was mainly due to difficulties during ex ante forecasting of the latter variables for particular banks. The lending policy equation improves the quality of the ex ante forecasts of loan growth in the initial quarters of the forecasting periods. Dynamic specification of models together with the usage of survey answers for the next quarter allow us to apply a two-step procedure of forecasting: forecasts from the banks' policy equation at period "t+2" (achieved due to the expectation for "t+1" as regressor) can be used to forecast growth of loans at period "t+3". Therefore, the best forecasting performance of the mentioned models is three quarters ahead assuming relatively good forecasts of macroeconomic variables and a lack of significant structural breaks.
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The above-mentioned two equations are separately estimated econometric models.
The loan growth in particular segments of loans is forecasted on the basis of an estimated conventional unbalanced panel model and the loan policy (banks' answers from the survey) is projected with an auxiliary, ordered-choice unbalanced panel model.
The imbalance of panel data in both equations is mainly due to mergers in the banking sector. As the number of missing observations is relatively small, it should not have a significant influence on the properties of the estimator. 4 Loans were modelled in constant prices: corporate loans were adjusted using the PPI, while consumer loans and housing loans 5 -with the use of the CPI. To achieve better dynamic properties, in particular to assure stationarity and to adjust the period of change in volumes to answers from the survey, 6 we used quarter-to-quarter rates of loan growth. 7 From the broad list of tested regressors (see Table 3 ), only part of them passed the significance test. Variables which had significant influence were included into final forecasting equations. These were macrovariables such as the GDP, the CPI, the consumer sentiment indicator, the WIG Index and microdata -answers from the survey concerning the expected credit policy, the CAR, interest rates, and the funding gap.
Econometric methodology
The econometric framework consists of two approaches to panel data -(dynamic) panel regression (credit growth equation) and dynamic ordered-choice panel model 4 The Hausman test of sample selection bias: not rejecting the H0 hypothesis in all specifications entails no sample bias. 5 We also took into consideration the housing prices index. However, the CPI is recommended in that case as the data are more reliable. 6 The survey asks about quarterly changes. 7 Previous research presented in the literature usually applies year-to-year growth rates.
(loan policy equation). Both equations were estimated with the use of unbalanced panel data.
Let us assume the model:
( 1 ) where t=1,2,..., T and i=1,2,...,N, [xit] 
The problem of incompleteness was solved using a Tx1 vector of selection indicators: 
where δ is a scalar.
In the case of the OLS method, the estimator is biased and inconsistent since   is a function of   . It immediately follows that   is also a function of   .
Econometric literature raised many times the problem of inconsistency of dynamic panel estimators. Some papers investigate how large N vs. T should be while other publications offer the solution to the bias in the form of corrections. Nickell (1981) wrote about the problem of the bias of the Within estimator, which is inconsistent
for N large and T small. However, he noticed, as T gets large the fixed effects estimator becomes consistent. The properties of IV and GMM estimators hold when N is large, so they can be severely biased and imprecise in panel data with a small number of cross-sectional units. Arellano and Bond (1991) , Kiviet (1995), Judson and Owen (1999) demonstrate that LSDV, although inconsistent, has a relatively small variance compared to IV and GMM estimators. As T should be large, a question arises what "large T" means. Judson and Owen (1999) used Monte Carlo experiments (N=20 or 100) to conclude, among others, that for T=30 the bias could be as much as 20% of the true value of the coefficient of interest. For small data sets literature offers bias-corrected LSDV estimators. Some authors suggest estimating the extent of the bias by using a preliminary consistent estimator -see Kiviet (1995) ,
Hansen (2001), Hahn and Kuersteiner (2002) and finally, for unbalanced panels and
Bruno (2005) suggests a method for obtaining a consistent bias-corrected estimator by finding consistent estimators 8 for the variance of the irregular component and the slope parameter of autoregression of order 1, plugging them into the biasapproximation formulas, and then subtracting the resulting bias approximation estimates,    , from LSDV in the following manner: (3), are estimated using the Maximum Likelihood (ML) method. For each observation the probability of taking the value j can be computed as:
The forecast of   is such a state of   from the set {0; 1; 2; . . . ; J}, which has the highest probability for this particular observation it. As the credit policy equation is dynamic, the standard estimating approach raises the initial conditions problem.
This problem was well-recognised in the estimation of dynamic discrete choice models (Heckman 1981a , 1981b , Wooldridge 2005 , Orme 2001 ). Its cause is the presence of both the past value of the dependent variable and an unobserved heterogeneity term in the equation and the correlation between them. The strict exogeneity assumption for regressors, standardly used in static discrete choice models in order to marginalise the likelihood function with respect to the unobserved heterogeneity, cannot be used. Skrondal and Rabe-Hesketh (2014) recommend a conditional model with the use of the auxiliary model: Following Skrondal and Rabe-Hesketh, such a conditional approach was applied to
banks' policy equations in the model. The logit transformation was used and the random effect assumed.
Results of estimations and forecasting performance
Tests of significance did not reject the null of zero value for the slope parameters in the cases of the majority of variables (regressors) coming from the banking and nonfinancial sector. Moreover, some regressors did not pass the economic verification of the direction of influence. Therefore, only few variables in each equation
(both policy and growth) were left having relatively good predictive potential. This potential varies depending on the sample. 9 The results of the best estimations are presented in Tables 4-9 . Persistence of loan growth and loan policy turned out to be strong in the case of all equations except consumer loan growth equation.
The most significant economic predictors of corporate loan policy was the funding gap and two macrovariables -inflation, which can influence loan policy via interest margin and the rate of return on stock market index representing the overall economic sentiment towards the corporate sector. The market performance of corporates can influence banks' decisions concerning financing corporate investments.
The growth of corporate loans depends strongly on past developments in this category, banks' policy expectations from the last quarter, past GDP rate of growth, and from 2014 onwards -the government guarantee programme for SMEs. The results confirm analysts' opinions about Polish corporates' approach to financing via bank loans. Polish corporates, as they prefer financing via internal funds, opt for taking loans when economic perspectives are improving and when they receive new orders, which usually takes place a few quarters after a rebound in GDP growth.
In the case of consumer loans policy, only one microeconomic characteristics -the capital adequacy ratio -turned out to be relatively statistically important, but this depends on the sample. Increase in CAR means more capital versus risk-weighted assets. It can result in easing of the policy in this most profitable loan segment.
14 Consumer lending policy has strong inertia, and is also sensitive to Financial Authority regulations.
Growth of consumer loans depends on past banks' policy and on the last-quarter change of consumer sentiment indicator. Consumer loans are the short-term financing of consumer goods, these are loans at current accounts, credit card accounts, etc. The higher the optimism concerning the following months, the more prominent the rise of household expenses , as households predict that their credibility will improve.
Modelling the segment of housing loans is the most demanding, as this domain is strongly affected by regulations. Therefore the variable representing the government programme supporting families (and financing part of the interest of their housing loans) turned out to be strongly significant. Banks' housing loans policy has a strong inertia. The influence of microeconomic variables is weaker.
In the case of both types of loans for households (consumer and housing), the CAR influence on loan policy is relatively weaker than other variables' and its effect changes, depending on the sample. This conclusion is partly consistent with recent results by Olszak at al. (2014) obtained on the sample of large EU banks. According to their research, lending sensitivity to capital ratios is slightly increased during contractions, while more restrictive regulations and more stringent official supervision reduce the magnitude of the effect of capital ratio on bank lending.
Commercial banks' lending policy equations have relatively good predictive in sample performance (see Table 4 ). In the case of ordered-choice panel models it can
be measured with the use of count R 2 and adjusted count R 2 (Greene and Hensher 2010):
where n is the number of all predictions and    is the count of the most frequent outcome.
Skrondal and Rabe-Hesketh modification has improved slightly the forecasting performance of corporate loan policy equation and housing loan policy equation (see Table 4 and 6). Modification I is a straightforward application of Skrondal and
Rabe-Hesketh suggestion and Modification II is a result of the search for better forecasting performance by excluding some variables from Modification II.
In order to match the best estimator for the loan growth in a particular segment, we tested LSDV estimator effectiveness using a panel DW test of autocorrelation of order 1, as well as a Wald Chi-square heteroscedasticity test (see Table 7 ). The results suggest using heteroscedasticity robust standard errors in all cases and autocorrelation robust estimators in the case of corporate loans and zloty housing loans equation.
The results of the Hausman test indicate that in the case of the housing and corporate segments, the random effect approach should be rejected in favour of the fixed effect. In the case of consumer loan equation, both random and fixed effects estimators provide similar results. Therefore, in all cases fixed effect estimators have been applied. According to Wald chi-square test results, parameters of all mentioned loan growth models are jointly statistically significant.
The third loan growth equation concerning the zloty housing loans and constituting a dynamic, unbalanced panel equation was also estimated with Bruno's parameter correction. As expected, the correction has moved the autoregression parameter downward, but the forecasting performance of the equation deteriorated.
Summing up all statistical features of the specified equations, relatively best statistical quality was obtained for equations of corporate loan growth. This affected better forecasting performance -the median of group forecast errors of quarter-to quarter growth (for particular banks) amounted to as little as about 18% compared 16 to almost 35% or 38% in the case of the consumer and housing segments, respectively.
Using the panel regressions to forecast loan growth has advantages and drawbacks.
The advantage consists in the possibility of obtaining granular information on the results of simulations or forecasts of particular loan components (segments, banks).
The disadvantage usually consists in a higher error of forecasts when compared to methods applied directly to aggregate values. This case is similar -the RMSPE of aggregated nominal loans from forecasted panel models presented above is higher than from a simple AR(1) model of the same aggregated loan category (18.1% vs.
8.6%).
Conclusions
This Responses in the survey -shares of particular answers.
Answers: 1-"tightened considerably", 2-"tightened somewhat", 3-"remained basically unchanged", 4-"eased somewhat", 5-"eased considerably", 6-"not applicable". The table presents coefficient estimations with probabilities in brackets (P>|z|). The Huber/White/sandwich estimator of the covariance matrix of parameter estimates was used. Table 7 Results of testing of LSDV estimator's effectiveness The table presents coefficient estimations with probabilities in brackets (P>|z|). The Prais-Winsten estimator. The Huber/White/sandwich estimator of the covariance matrix of parameter estimates was used. The table presents coefficient estimations with probabilities in brackets (P>|z|). The Huber/White/sandwich estimator of the covariance matrix of parameter estimates was used. 
